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Background: Intestinal obstruction in children is a very common cause of admission in hospitals with usually a high mortality and
morbidity rate. There is a geographical variability in patterns of intestinal obstruction in pediatric population around the globe.
Objectives: To evaluate patterns of presentation and surgical outcome of pediatric intestinal obstruction in Pakistan.

Material and Methods: A prospective observational study with non-probability sampling technique was done in the department
Pediatric Surgery (East Surgical Unit), The Children's Hospital, Pakistan Institute of Medical Sciences (PIMS), Islamabad,
Pakistan, from January to December 2017. Operated cases of intestinal obstruction from 1 day to 12 years were included. Age,
patterns of presentation, sign and symptoms, surgical intervention, complications, outcome and correlation between variables
were studied.

Results: Total cases were 316 (231 males, 85 females). Congenital Causes of intestinal obstruction in descending order were
Anorectal Malformations(75),Jejuno-lleal Atresia(28), Hirschsprung Disease(27), Meckel's Diverticulum(17), Duodenal
Atresia(16), Malrotation(12), Meconium lleus(11), Midgut Volvulus(8), Mesenteric cyst(1) and Rectal Atresia(1). Acquired causes
were Intussusception(40), Perforated Appendix(20), Infantile Hypertrophic Pyloric Stenosis(14), Band Obstruction(12), Blunt
Abdominal Trauma(10), Obstructed Inguinal hernia (9), Worm infestation(9), Enteric Perforation(3), Necrotizing Enterocolitis(3).
The overall mortality rate was 3.5% and postoperative complications rate was 40.8%. Statistically significant relationship was
found between Age and post operative complications (P=0.048), Age and outcome (P=0.002) and between post operative
complications and outcome (p<0.001).

Conclusions: Causes of intestinal obstruction vary according to the age and geographical area. Accurate and timely diagnosis of
the cause of intestinal obstruction along with prevention and treatment of sepsis can reduce morbidity and mortality.
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Intestinal obstruction (IO) is one of the most
common surgical problems encountered in
pediatric emergency department. Over the past
few decades, due to better understanding of
pathophysiology, advanced diagnostics, better
antibiotic availability, safe pediatric anesthesia
and improved pre and post operative care, the
diagnosis and management in pediatric intestinal
obstruction has changed a lot.’

I0 is defined as impedance of intestinal contents
to flow that can be either due to congenital or
acquired causes. There are various causes of 10
in pediatric age group. The difference in
pathophysiology of IO between adult and pediatric
population is that congenital causes play a major
role in case of pediatric population. Some
common causes of pediatric 10 described in
literature include Anorectal Malformations (ARM),
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Hirschsprung disease, Malrotation, volvulus,
intestinal atresia, intussusception and infantile
hypertrophic pyloric Stenosis (IHPS)."?

Age remains an important factor in diagnosis of
various causes of 10. For example, |O secondary
to congenital causes such as ARM, Meconium
ileus, intestinal atresia, long segment
Hirschsprung disease and malrotation with or
without volvulus present mostly in early neonatal
age soon after birth, whereas, most acquired
causes such as intussusception present at later
age. ° Inability to pass meconium within 24 hours
in a full term neonate should raise the suspicion of
intestinal obstruction. Other signs and symptoms
of 10 include, pain abdomen, vomiting, abdominal
distension, failure to pass meconium/stool. Early
detection of cause of 10 in pediatric population is
of paramount importance in order to avoid undue
morbidity and mortality. Delay in diagnosis can
lead to fluid and electrolyte imbalance,
perforation, peritonitis, aspiration pneumonitis,
sepsis and death."

There is a great geographical variability in
patterns of presentation of 10 in pediatric
population around the globe."® Unfortunately,
there is a paucity of data regarding patterns of
presentation and surgical outcome of pediatric
intestinal obstruction in Pakistan. The aim of this
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study is to evaluate characteristics, patterns of
presentation and outcome of IO in pediatric
population in a developing country. By
understanding these patterns and challenges
unique to this geographical region, strategies can
be devised to reduce intestinal obstruction related
pediatric morbidity and mortality in Pakistan.

This is a prospective observational study with non-
probability sampling technique. The study was
conducted in the Department of Pediatric Surgery
(East Surgical Unit), The Children's Hospital,
Pakistan Institute of Medical Sciences (PIMS),
Islamabad, Pakistan. A total number of 316
operated cases of intestinal obstruction from 1 day
of age to 12 years were included. Patients above
12 years of age, patients of |O who were managed
conservatively and patients with dynamic
obstruction were excluded. The study period was
from 1 January 2017 to 31" December 2017. All
the patients were admitted through emergency.

Sample size was calculated using WHO calculator
in which the population proportion was 25% &
precision was taken as 5%, with confidence level
0f95%.2

Parameters studied include name, age and
gender, signs and symptoms, type of operation,
post-operative complications and outcome as
survival or mortality.

Depending on availability of resources standard
management was given to all the patients.
Resuscitation was done in those who were sick at
presentation. Baseline investigations of Complete
Blood Count, liver function tests, PT, INR, Urea,
Creatinine and serum electrolytes were done in all
the cases. Radiological investigations included
Plain x-ray abdomen erect and supine and
Ultrasonography (USG) of abdomen and pelvis.
Computed tomography (CT) scan was done in
cases where diagnosis was in doubt. Water
soluble contrast study was done where
Hirschsprung disease was in differential
diagnoses. Cases were operated by professors
and senior postgraduate residents (R5). Standard
post operative management was done and
patients were discharged home when they were
stable vitally, tolerating orally and passing stool. All
the patients were followed up for 4 weeks to look
for any post operative complication.

Data analysis was done using SPSS version 21.
Descriptive statistics like mean and standard
deviation for quantitative data and frequency and
percentages for qualitative data were calculated.
Chi-square test was applied to associate different
parameters with surgical outcome in terms of
discharge and died. P-value <0.05 was
considered significant.

A written informed consent was taken from
parents/guardians and the study was approved by
institutional ethical review board.

The number of all operated cases in our study was
316. In our study 231(73.1%) patients were male
and 85(26.9%)were female.Age of patientsin this
series ranged from 1 day of life to 12 years.
Patients with age range from 0-28 days were 175
(65.4%), 29 days-12 months were 67 (21.2%), 13
months to 12 years were 74 (23.4%).

All the patients were explored via open method.
No laparoscopic or minimally invasive surgical
techniques were used. In our study congenital
causes of intestinal obstruction were more
common than acquired causes Table 1. Out of 316
patients, 179 (56.6%) patients had congenital
causes and 137 (43.4%) patients had acquired
causes. Anorectal Malformations 75(23.7%) was
the most common cause of congenital obstruction
in our series. Among acquired causes,
Intussusception 40(12.7%) was the leading
cause. Details of causes of intestinal obstruction
are shownin Table 2.

Pain abdomen was the most common symptom in
our study. 230 (72.7%) patients presenting with
intestinal obstruction had pain abdomen. The
second most common symptom was abdominal
distension. 213(67.4%) patients had abdominal
distension as a presenting symptom. Details of
other presenting symptoms are shownin Fig 1.

Among 14 patients with pyloric stenosis 12 had
Ramstedt Pyloromyotomy and 2 had to undergo
gastrojejunostomy because of mucosal breach.
Among 15 patients of ileal atresia 11 had entero-
enterostomy and 4 underwent Bishop Koop. All 13
patients with jejunal atresia were treated by
entero-enterostomy. Ladd's procedure was done
in all 12 cases of malrotation. In 17 cases of
Meckel's diverticulum, resection of Meckel's
diverticulum was done followed by an end to end
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Aetiology Sex
Female Male
Congenital 44 135
Acquired 41 96
Total (316) 85 231
. Percent . Percent
Congenital Causes Frequency (%) Acquired Causes Frequency (%)
Anorectal Malformation 75 23.7 | Intussusception 40 12.6
Jejuno-lleal Atresia 28 4.7 | Perforated Appendix 20 6.3
Hypertrophic Pyloric
Hirschsprung Disease 27 8.5 Stenosis 14 4.4
Duodenal Atresia 16 5 | Band Obstruction 12 3.7
Meckels Diverticulum 17 5.3 | Blunt abdominal trauma 10 3.1
Malrotation 12 3.7 | Obstructed inguinal hernia 9 2.8
Meconium lleus 11 3.4 | Worm Infestation 9 2.8
Midgut Volvulus 8 2.5 | Enteric Perforation 3 0.9
Mesenteric Cyst 1 0.3 | Necrotizing enterocolitis 3 0.9
Rectal Atresia 1 0.3

anastomosis. Among 11 patients of meconium
ileus, 8 underwent Bishop Koop and 3 had double
barrel stoma formation. A single case of
mesenteric cyst induced obstruction was treated
by resection followed by an end to end
anastomosis. There were 8 cases of Acute Midgut
Volvulus secondary to malrotation. 4 of them had
resection and anastomosis, 2 had stoma
formation and remaining 2 underwent Ladd's
procedure. All three cases of necrotizing
enterocolitis had stoma formation. There were 9
cases of obstructed inguinal hernia, 8 had
emergency herniotomy and one underwent
resection and anastomosis. 19 out 20 perforated
appendix were treated with appendectomy and
one with stoma formation. A single case of rectal
atresia in our cohort underwent stoma formation.
Among 9 patients with worm infestation, 5 had to
undergo enterotomy for removal of worms and 4
underwent resection secondary to gangrenous
bowel.
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Fig. 1 Frequency and percentage of presenting symptoms

There were 11(3.5%) deaths and 129 (40.8%)
patients had postoperative complications. The
most common postoperative complication was
Sepsisin 61 (19.3%) patients which was managed
with IV antibiotics according to culture and
sensitivity, Surgical site infection in 24 (7.69%),
patients, wound dehiscence in 12 (3.80%)
patients and prolapsed stomain 5 (1.6%) patients.
Fig: 2
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When outcome was analyzed in relation to post
operative complications, statistically significant
correlation was found (p <0.001). Eight out of
eleven patients with post operative complications
died. Sepsis (8 patients) was the main cause of
mortality in patients with post operative
complications. Statistically significant relationship
was found when age was compared to post
operative complications (p=0.001). Neonatal age
group had highest rate of post operative
complications. Sixty three out of 175 neonates
have post operative complications and again
sepsis (46 patients) was the major complication in
neonatal age group. Statistically significant
relationship was found when age is compared to
outcome (p=0.048). Ten out of eleven deaths
occurred in neonatal age.

61 Fig 2. post operative complications
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Intestinal obstruction in neonatal age may be due
to various causes and these causes should be in
the mind of every pediatrician or a physician
attending these newborns. Anorectal
malformation is the commonest congenital cause
of intestinal obstruction in neonates. Other
common surgical causes in descending order
include duodenal atresia, Hirschsprung's disease,
meconium ileus and meconium plug syndrome. °
In our study anorectal malformation was the most
common congenital cause of intestinal obstruction
(21.4%) followed by Jejuno-ileal atresia,
Hirschsprung disease and malrotation
respectively. In a study from Jammu & Kashmir,
ARM was found to be the most common neonatal
10 (25%) followed by Jejuno ileal atresia (20%)
and duodenal atresia.* Another study from India
showed ARM being most common cause of
neonatal 10." Similar pattern of presentation was
shown in a study from Bangladesh with ARM
being the most common cause followed by
Hirschsprung disease. ° These results show
similarity in patterns of presentation of 10 in the
same geographical area.

Neonates and infants have limited physiological
reserves and delay in diagnosis may result in
undue morbidity and mortality. In developing
countries, these cases are usually attended by a
general physician or a pediatrician and if these
cases are not picked up and referred to the
pediatric surgeon early, may result in an increase
in morbidity and mortality.*

Intestinal obstruction in neonates is almost always
congenital and diagnosing the causes is a major
challenge for neonatologist and pediatric
surgeons all over the world. They constitute the
major portion of surgical admissions in children
hospitals as in our study 175 out of 316 patients
(55.4%) fall into this category. Failure to pass
meconium, abdominal distension, bilious vomiting
were the common presenting features. Episodes
of bilious vomiting should always be considered
significant and raise the suspicion of a surgical
cause until and unless proven otherwise. If there
are no other suspected medical causes such as
hypothyroidism or sepsis, failure to pass
meconium in a full term healthy neonate should
raise the suspicion of intestinal obstruction.
Abdominal distension may be a prominent feature
of distal bowel obstruction. In proximal
obstruction, there may only be epigastric fullness.
Abdominal distension may also be a feature of
complications of intestinal obstruction such as gut
perforation in which a neonate may present with
the hugely distended abdomen. Neonate with
necrotizing enterocolitis may also present with
hugely distended and tense abdomen. Bleeding
per rectum is a sign of bowel ischemia and
requires early intervention.” Older children with
intestinal obstruction also present with similar
features of pain abdomen, constipation, vomiting
and abdominal distension.

Older children may present with intestinal
obstruction secondary to intussusception,
perforated appendix, enteric perforation, blunt
abdominal trauma, Meckel's diverticulum,
obstructed hernia, intestinal ascariasis and other
rare causes.

Intussusception is the common acquired cause of
intestinal obstruction in infants and young children
resulting in significant morbidity. It occurs more
commonly in male than females. Cause of
intussusception is idiopathic in 90% of the cases.
Only 10% have definite pathological lead point
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such as Meckel's diverticulum, lymphoid
hyperplasia, inflamed appendix, mass, abdominal
cysts, resulting in intussusception. It shows
seasonal variability with peak incidence
coinciding with the incidence of respiratory tract
infections and diarrhea.”® In our study
intussusception was the most common acquired
cause of intestinal obstruction (12.6%). In a study
conducted by Ooko et al, intussusception was the
most common cause of intestinal obstruction in
infants.[10] An Indian study also showed
intussusception to be the most common acquired
cause of 10." Delay in diagnosis may result in
significant morbidity in terms of loss of intestinal
viability thus leading to bowel resection. Various
studies have been carried out to find the risk
factors for the loss of intestinal viability. Older age,
longer duration of symptoms, palpable abdominal
mass, and presence of pathological lead point
were identified as a risk factor for bowel resection
in childhood intestinal obstruction by a study
carried out by C.WY.Wong et al." In a Pakistani
study duration of symptoms more than 24 hours
and anemia (hemoglobin <10g/dl and haematocrit
<30%) were found to be the risk factors for bowel
resection. This study showed 36.3% population
had to undergo bowel resection.’ In our study 10
out of 40 patients (25%) had bowel resection and
most of them had bowel gangrene due to delayed
presentation.

Meckel's diverticulum the most common
congenital anomaly of the intestinal tract and is
notorious for causing intestinal obstruction in
many ways."” Aband from diverticulum to anterior
abdominal wall can be a direct source of
mechanical obstruction. It can cause rotation
leading to volvulus. Meckel's diverticulum can be a
lead point for intussusception, thus causing
intestinal obstruction. Perforation of inflamed
Meckel's diverticulum can cause adhesive
obstruction. Aziz DAA et al described a case of
large, mobile and floppy Meckel's diverticulum
causing intestinal obstruction by direct
compression of the adjacent small bowel®. In our
study, only 11 (4.8%) had Meckel's diverticulum as
a cause of intestinal obstruction. An Indian study
showed 7.5% incidence of Meckel's diverticulum
with band causing bowel obstruction.’

Perforation of the gastrointestinal tract, solid
organ injuries, and vascular injuries are dreadful
complications of blunt abdominal trauma. In
developing countries, children are more

vulnerable to blunt abdominal trauma secondary
to motor vehicle accidents, fall from height and
bicycle accidents. The reported incidence of
gastrointestinal perforation secondary to blunt
abdominal trauma is 1% to 14%. Early diagnosis
and prompt intervention are necessary to avoid
morbidity and mortality.”

Worm infestations is the leading cause of
intestinal obstruction in developing countries and
Ascariasis the common infestation in tropical
areas, in children who belong to low socio-
economic status with poor hygiene." One and a
half billion people are infected with ascaris
worldwide constituting about 25% of world
population.” Globally there are about 730,000
cases of intestinal obstruction and 11,000 deaths
annually worldwide.” Astudy from Kashmir shows
worm infestation to be the commonest cause of
bowel obstruction (63.2%)." However, in our
study, only 9(2.6%) patients had bowel obstruction
secondary to worm infestation. Another study from
Kenya showed ascariasis to be the leading cause
of bowel obstruction accounting for 44.2% of the
study cohort.”

In our study infection rate was high in neonatal age
group during post-operative period i.e. Sepsis in
61 (19.3%) patients, surgical site infection in 24
(7.6%). A study from Bangladesh also showed
sepsis to be the most common post operative
complication in neonatal 10.° Several factors may
contribute to this high infection rate. All of the
neonates were managed in the ward because of
non-availability of surgical neonatal intensive care
unit. Neonates are more prone to get cross
infections and opportunistic infections. Under
such circumstances, owing to limited
physiological reserves than older children, thus
show high infection rate in our study. Surgical site
infection and wound dehiscence may be related to
surgical technique by residents and may also be
because most of the surgeries were performed
during emergency hours when operation
theatre/hospital facilities are at their lowest.

Post operative Sepsis in neonates was the major
contributor of neonatal mortality in our study.
Evaluation of factors contributing to sepsis and
overcoming them, improvement in surgical
techniques, availability of surgical neonatal
intensive care unit, provision of adequate and well
trained staff can be helpful in increasing the
survival of pediatric 10 patients especially
neonates.
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Pediatric intestinal obstruction is the common
surgical emergency encountered in hospitals and
causes of intestinal obstruction vary according to
the age and geographical area. Accurate and
timely diagnosis of the cause of intestinal
obstruction along with prevention and treatment of
sepsis can reduce undue morbidity and mortality.
Surgical Management of intestinal obstruction
depends upon the cause and tailored according to
the circumstances and condition of the patient.
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